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40 CFR Ch. I (7–1–14 Edition) § 1065.516 

TABLE 2 OF § 1065.514—DEFAULT STATISTICAL CRITERIA FOR VALIDATING DUTY CYCLES—
Continued

Parameter Speed Torque Power 

Absolute value of intercept, |a0| ≤10% of warm idle ................. ≤2% of maximum mapped 
torque.

≤2% of maximum mapped 
power.

Standard error of estimate, 
SEE.

≤5% of maximum test speed ≤10% of maximum mapped 
torque.

≤10% of maximum mapped 
power.

Coefficient of determination, r2 ≥0.970 .................................... ≥0.850 .................................... ≥0.910.

[73 FR 37318, June 30, 2008, as amended at 73 FR 59330, Oct. 8, 2008; 75 FR 23042, Apr. 30, 2010; 

76 FR 57450, Sept. 15, 2011] 

§ 1065.516 Sample system decon-
tamination and preconditioning. 

This section describes how to manage 

the impact of sampling system con-

tamination on emission measurements. 

Use good engineering judgment to de-

termine if you should decontaminate 

and precondition your sampling sys-

tem. Contamination occurs when a reg-

ulated pollutant accumulates in the 

sample system in a high enough con-

centration to cause release during 

emission tests. Hydrocarbons and PM 

are generally the only regulated pollut-

ants that contaminate sample systems. 

Note that although this section focuses 

on avoiding excessive contamination of 

sampling systems, you must also use 

good engineering judgment to avoid 

loss of sample to a sampling system 

that is too clean. The goal of decon-

tamination is not to perfectly clean 

the sampling system, but rather to 

achieve equilibrium between the sam-

pling system and the exhaust so emis-

sion components are neither lost to nor 

entrained from the sampling system. 

(a) You may perform contamination 

checks as follows to determine if de-

contamination is needed: 

(1) For dilute exhaust sampling sys-

tems, measure hydrocarbon and PM 

emissions by sampling with the CVS 

dilution air turned on, without an en-

gine connected to it. 

(2) For raw analyzers and systems 

that collect PM samples from raw ex-

haust, measure hydrocarbon and PM 

emissions by sampling purified air or 

nitrogen.

(3) When calculating zero emission 

levels, apply all applicable corrections, 

including initial THC contamination 

and diluted (CVS) exhaust background 

corrections.

(4) Sampling systems are considered 

contaminated if either of the following 

conditions applies: 

(i) The hydrocarbon emission level 

exceeds 2% of the flow-weighted mean 

concentration expected at the HC 

standard.

(ii) The PM emission level exceeds 

5% of the level expected at the stand-

ard and exceeds 20 μg on a 47 mm PTFE 

membrane filter. 

(b) To precondition or decontaminate 

sampling systems, use the following 

recommended procedure or select a dif-

ferent procedure using good engineer-

ing judgment: 

(1) Start the engine and use good en-

gineering judgment to operate it at a 

condition that generates high exhaust 

temperatures at the sample probe 

inlet.

(2) Operate any dilution systems at 

their expected flow rates. Prevent 

aqueous condensation in the dilution 

systems.

(3) Operate any PM sampling systems 

at their expected flow rates. 

(4) Sample PM for at least 10 min 

using any sample media. You may 

change sample media at any time dur-

ing this process and you may discard 

them without weighing them. 

(5) You may purge any gaseous sam-

pling systems that do not require de-

contamination during this procedure. 

(6) You may conduct calibrations or 

verifications on any idle equipment or 

analyzers during this procedure. 

(c) If your sampling system is still 

contaminated following the procedures 

specified in paragraph (b) of this sec-

tion, you may use more aggressive pro-

cedures to decontaminate the sampling 

system, as long as the decontamination 

does not cause the sampling system to 
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Environmental Protection Agency § 1065.518 

be cleaner than an equilibrium condi-

tion such that artificially low emission 

measurements may result. 

[79 FR 23774, Apr. 28, 2014] 

§ 1065.518 Engine preconditioning. 
(a) This section applies for engines 

where measured emissions are affected 

by prior operation, such as with a die-

sel engine that relies on urea-based se-

lective catalytic reduction. Note that 

§ 1065.520(e) allows you to run practice 

duty cycles before the emission test; 

this section recommends how to do this 

for the purpose of preconditioning the 

engine. Follow the standard-setting 

part if it specifies a different engine 

preconditioning procedure. 

(b) The intent of engine precondi-

tioning is to manage the representa-

tiveness of emissions and emission con-

trols over the duty cycle and to reduce 

bias.

(c) This paragraph (c) specifies the 

engine preconditioning procedures for 

different types of duty cycles. You 

must identify the amount of precondi-

tioning before starting to precondition. 

You must run the predefined amount of 

preconditioning. You may measure 

emissions during preconditioning. You 

may not abort an emission test se-

quence based on emissions measured 

during preconditioning. For confirm-

atory testing, you may ask us to run 

more preconditioning cycles than we 

specify in this paragraph (c); we will 

agree to this only if you show that ad-

ditional preconditioning cycles are re-

quired to meet the intent of paragraph 

(b) of this section, for example, due to 

the effect of DPF regeneration on NH3

storage in the SCR catalyst. Perform 

preconditioning as follows, noting that 

the specific cycles for preconditioning 

are the same ones that apply for emis-

sion testing: 

(1) Cold-start transient cycle. Pre-

condition the engine by running at 

least one hot-start transient cycle. We 

will precondition your engine by run-

ning two hot-start transient cycles. 

Immediately after completing each 

preconditioning cycle, shut down the 

engine and complete the engine-off 

soak period. Immediately after com-

pleting the last preconditioning cycle, 

shut down the engine and begin the 

cold soak as described in § 1065.530(a)(1). 

(2) Hot-start transient cycle. Pre-

condition the engine by running at 

least one hot-start transient cycle. We 

will precondition your engine by run-

ning two hot-start transient cycles. 

Immediately after completing each 

preconditioning cycle, shut down the 

engine, then start the next cycle (in-

cluding the emission test) as soon as 

practical. For any repeat cycles, start 

the next cycle within 60 seconds after 

completing the last preconditioning 

cycle (this is optional for manufacturer 

testing).

(3) Hot-running transient cycle. Pre-

condition the engine by running at 

least one hot-running transient cycle. 

We will precondition your engine by 

running two hot-running transient cy-

cles. Do not shut down the engine be-

tween cycles. Immediately after com-

pleting each preconditioning cycle, 

start the next cycle (including the 

emission test) as soon as practical. For 

any repeat cycles, start the next cycle 

within 60 seconds after completing the 

last preconditioning cycle (this is op-

tional for manufacturer testing). See 

§ 1065.530(a)(1)(iii) for additional in-

structions if the cycle begins and ends 

under different operating conditions. 

(4) Discrete-mode cycle for steady-state 
testing. Precondition the engine at the 

same operating condition as the next 

test mode, unless the standard-setting 

part specifies otherwise. We will pre-

condition your engine by running it for 

at least five minutes before sampling. 

(5) Ramped-modal cycle for steady-state 
testing. Precondition the engine by run-

ning at least the second half of the 

ramped-modal cycle, based on the num-

ber of test modes. For example, for the 

five-mode cycle specified in 40 CFR 

1039.505(b)(1), the second half of the 

cycle consists of modes three through 

five. We will precondition your engine 

by running one complete ramped- 

modal cycle. Do not shut down the en-

gine between cycles. Immediately after 

completing each preconditioning cycle, 

start the next cycle (including the 

emission test) as soon as practical. For 

any repeat cycles, start the next cycle 

within 60 seconds after completing the 

last preconditioning cycle. See 

§ 1065.530(a)(1)(iii) for additional in-

structions if the cycle begins and ends 

under different operating conditions. 
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